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Solving Circuits
By introducing the idea of equivalent resistance, we make it possible to figure out
how current travels through any circuit, without needing any more information than
the value of each resistor. Finding the equivalent resistance will let me determine how much current comes
out of the battery, and once I know that, I'm all set to solve the circuit using the Current Law and Ohm's
Law.

So, for example, here I have taken the circuit shown to the left above and simplified it using equivalent
resistance to get the circuit on the right. A second round of simplification would find that it has a total
resistance of 4 Ω; so, the current leaving the battery must be 3 A.

Once I know that this top current is 3 A, I can find out that the voltage drops by 6 V over the top resistor,
meaning it has another 6 V to go for the bottom section. That is enough to draw 1 A of current through the 6
Ω branch, and 2 A through the other. (If I were filling this in on the actual circuit, I could then indicate that
1 A went through each of the 4 Ω resistors in the last branch; I can find this by calculating a voltage drop of
2 V over the 1 Ω resistor, leaving 4 V left, or simply by noting that the current should split up equally
because the two paths have the same resistance.

. 1 a) What is the equivalent resistance felt by the battery in this circuit?

b) What is I1? (As usual, when the batteries aren't otherwise labeled
you may assume they are 1.5 V)

c) Find the other two currents.



. 2 In the circuit to the right, find the
equivalent resistance, then use that to
find the current coming out of the
battery. Finally, use that to determine
what current goes through each branch
of the original circuit.

. 3 Do the same for this circuit.

. 4 Challenge: (By which I mean, "Give it a go! I bet you can figure it
out!" rather than "Just go ahead and skip this if you don't feel smart
right now.")

This one can't be solved by finding equivalent resistance, because there
is more than one battery. One way to solve it is this: Call the voltage at
the middle x, and use Ohm's law to find expressions for I1, I2, and I3
in terms of x. Then, use the current law to write one equation
combining the three of these, and solve for x.


